336	MACHINE DESIGN.
of  rim =2504-^94.2 =-26.6 sq.   ins.     The  rim  may  be  made 4-5" X 6".
The frictional resistance of the machine is neglected. It might have been estimated and introduced into the problem as a constant resistance.
191.	Steam-engine Fly-wheel.—From given  data draw the
indicator-card as modified by the acceleration of reciprocating
parts.    See page 77 and Fig. 46.     From this and the velocity
diagram  construct  the  diagram  of  tangential   driving  force,
Fig. 47.   Measure the area of this diagram and draw the equiva
lent rectangle on the same base.    This rectangle represents the
energy of the uniform resistance during one stroke;   while the
tangential diagram represents the work done by the steam upon
the   crank-pin.    The   area   of  the   tangential  diagram   which
extends above the rectangle represents the work to be absorbed
by the fly-wheel with the allowable variation of velocity.*    Find
the value of this in foot-pounds, and equate it to the expression,
for difference of  kinetic energy at maximum and  minimum
velocity.    Solve for W, the weight of fly-wheel.
192.	Stresses in Fly-wheel Rims.—Mathematical analyses
of the stresses in fly-wheel rims are unsatisfactory.    In the first
place, in order to get solutions of reasonable simplicity it is
customary to make   assumptions  which  are  contrary  to  the
actual conditions;   and  in  the  second   place,  no  satisfactory
data exist concerning the strength of cast iron in such heavy
sections as are used in large engine fly-wheels.    An examination
of the nature of the stresses, however, will indicate the points
to be looked out for in design.
Considering a ring of hollow cylindrical form, comparatively
* For compound engines and for varying resistances the diagrams should be constructed for the complete cycle. For full treatment of the problem of fly wheels for engines driving alternators the reader is referred to the Trans, A. S. M. E., Vol. XXII, p. 955, and Vol. XXIV, p. 98.

